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1. The abtsched intelligence document on the Petrochemical Industyy in the
USSR was prepsred by CIA in response to the reference EDIC Case No, 30 initiated
by the Depaxtment of Commerce. It is now dlstributed for review and ascepiance
by EDIC members,
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THE PETROCHEMICAL IWDUSTRY 1IN TiE USSR

Ao Summary and Conclusions

Oue of the major tasks facing the USSR chemical industry is the development
and expansion of the production of pstrochemlcals. The directives of the now
dafunct Sixth Five-Year Plan stated "it is one of the vital tasks of the chemical
industry to ralse drastically the utilization of petroleum, natural gases, and
petroleun products for the production of synthetic rubber and alcohol, detergents,
and other chemical products, with a view to reducing considerably the expenditure
of grains, vegetable oils, and other kinds of foed raw materials.®

In the accelerated program for the chemical industry, amounced in Khrushchev!s
report to the plensry session of the Central Committee of the CPSU held on
67 May 1958, thers is to bs continued emphasis on the utilization of pestroleum
and natural gsses for petrochemical production, and large-scale capital investments
are scheduled to provide the necessary plant, equipment, and technclogy-

Compared 1o the broadly based petrochemicazl industiry in the United States,
USSR production of petrechemicals is still in ite infancy. Prior to 1952-1953,
the USSR had no pstrechemical industry at all, and the modern petroleum refining
processes, using complex catalytic cracking and other advanced chemical techniques,
which are basiec to this industry, have not been fully mastered by Soviet engineors
nor is the necessary equipment produced in the required quantities. The difficulties
sncountersd in setting up a petrochemical operation are further compounded by the
fact that, in general, chemical technolegy per se is nob transferable to the
petrochemical industry, so that an entirely hew body of knowledge and experience
relating specifically to petrochemistry must be accumulated before large-scale
and diversified production can be undertaken. As a result, the growth of the
Rusgian petrochemical industry to date has of necessity been slow and its output
has thus far been restricted to a few of the most elementary products such &g
synthetic alcohol, acetone, and phenol, In short, the USSR does not as yst have
a substantial basis - in terms of plant, equipment, and techmology - for the
ecreation of a highly complex petrochemical industry such a8 is reguired to support
an advanced technologye

Bo Discgussion

The Russians!® initial interest in petrochemicals was derived from the need to
replace foodstuffe as a major source for making aleohol required as a basic raw
matorial in the synthetic rubber industry. In 1946, Stalin pointed out the
urgency of this problem; howsver, it was seven years later before synthetic
alechol was produced commercially by & petrochemlcal process.

Soviet current interest is principally diracted to the rapid expansion of
the production of textiles, plastics, and of other materials based on petiroleum
Bources. Thess produsts are basic to Sovist objectives of more and better
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producers’ goeds, imcluding defensge items, and more comsumsra’ goods. Thess
objectives are the stated goanle of the fortheoming Seven Ysar Plan {1999 =

1965), WWhile tomnage figures have mot bsen annownced, in many cases (as. sxpressad
by percentage increasss to be attained), plan goals appear to bs to match 1957
production in the United Statss. Of the 100 billion rubles to he invested in the
preduction end purchase of plant and equipment for the chemical industry during

the period covered by the plang; a substantisl part will be devotad to petrochemicals.
The types of snd-products involved are, in general, those which are in mass
production in the United States, This ls evident from the type of plants included
in the USSR “shopping lisis" currently wmder review by the US Department of Commerce.

Ascording to 2 recermt astatemsnt by the Deputy Minlister of the Chemiceal
Industry, the Soviets plem, in 1965, to use more than 2.5 million tons of liquid
hydrocarbons fram assoclated gases to produce chemical products. Ify, inetead of
these gases, food rew meterials were usad, it would require an expenditure of
aver 300 million poeds of grain (1 pood = 36 1ba), of 13 million tona of potatoes.
Thus the planners expect petrochemicals to become a major industry by 1965.

The key factors determining the degree to which these plans will be fulfilled
are (a) the availability of equipment, and, (b) the availahility of the necessary
production know-howo At present the Bloc is short of equipment manufacturing
capacliy. More sericus is the shortage of chemical engineeving technology. Past
exparisnce has been that sxeept for individual high-priority projsctsy; such as
fSputnik," it normelly tekes from fivs to ten years, or evem longer, for the
Soviete to translate laboratory knowlsdge into cemmercisl production. Current
plans call for rapid expansicn in meny areas of the chemical industry. Even
today, before the plan hes started, there are many complainia of construction lage.
Equipment deliveries are slow end the producsrs are blaming the englnesrs for
their failure %o furnish design data. Mamy processes used inm the USSR chemical
industry ere deficient in mechanization and avtomation. The Communists hope to
mest the tremendous incresse in skilled-lsbor requiremesnts, which their plans
sntail, by the genarsl adoption of modsrn techniques. The purchase of the latest
UsS. technology, as & part of the plants under discussion, would enatle the USSR
to mave thousands of msn/years of research and development.

In trief, the USSR has sebt high goals for itself and realizes that these can
be met only with the halp of the most recent Free World squipment and technologye
The attainment of these goals will play o major part in the sconomic competition
of the USSR with the US. :

Co Appendix

The attached exhiibit gives the latsst avallable intelligence information on-
the status of USSR production of the types of end products made by the petrochemical
plants includad in the USSR Yshopping lists.®
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lo Polyethylene and Polypropylens

Se far as is lmown, the USER is producing only pilet plant quantities of
high=presgure polyethylene; the production rate being about 2,500 metric tons
per year at the Leningrad plant and additional, presurably smaller guantities
are produced at experimental installations., low pressure polyethylene is still
in the laboratory stagss, but the Soviets claim to bs building a plant to produce
15,000 tons a year.

Having vast supplies of raw meterials availabvle, the Sovieis appear to be
planning to make large quantitles of these plastics. However, the numerous
referonces appearing in the Sovist press and technical Jourmals are vagus, using
such oxpressions as, "production has been organised," ®production will be put
into operation,” "a plant will be bullt,™ stc. Ths same expressions have appeared
for the pest ssveral ysers. In Januery it was reported that an equipment firm
in the USSR would build "a machine for making polyethyleno.®

4 membor of the Soviet plastics delegation which visited Englsad in 1557
admibtted that the USSR was short of equipment needsd for meking high-prasasurs
polysthylena. When the delegation attempted to purchase the technolopgy for making
low pressure polyethylens in West Gsrmany, the statement was made that they could
pay any prics for this information since it would save them [ive years in gettinmg
into production. Although the USSR is continuing to make every sffori to procure
polysthylene production equipment and technology, there have been no reports of a
doal having been consumated thus far.

Polypropylens produstion according to Soviet press reporis is only in the
laboratory stage. Bloc countries usually experience a considerable lag, nermally
five to ten years, betwsen laboratory or pilot-plant production and commercial
opsrationa. If the USSR hpwe to attain volume production of these types of
plastics in the foresecable futurs, it appears necessary that both equipment
and technolegy will have to be purchased from the West.

2- Caprolactam

In the field of nyloms, the principal production in the USSR is tne Nylon-6
type, with only very small quantitimss of Nylom 6/6 being made. Main uses srs for
tire cord for truck and aircraft tires, and parachute cloth and shroud lines.

Sincs production of Loth types is limited - estimated at about a total of 8,500

tons in 1955 - very little is used for consumer goods and molded items are
apparently mads omly for very special spplications. Since the raw materials for
caprolastem -« bengol and cyclohexane - are availeble in ample smounts and the 25X6A
technology of manufacture is well established, ths Soviets appear to be more
interested in sxpanded Nylon~6 production.

25X6A

25XBA A poal of 10,000 tons of Nylon-b tire cord has

1560 and can probably be reslized if the projsct is glven sufficient priority.

3. Polymcrylionitrile

“he Rumanians were negotiating with Chemstrand Co. for the purchase of &
plant and the techinology for the entire process of making "Acrilan," a

3
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polyascryioniteile fiber, According to the latest information, Chematrewmi hus
callsd of? the negotiations. The Sovlete have been intsrested for several yeavs
in predueing this type of fiber as a posaible substiitute for weol and fur germents.
Currently they ars believed to be making it on a small ascals, and plans sall fer
the production ef 5,000 tons by 1960, Since the basic raw materials caen be made
from petrochemical sources, the Soviets have ample pokentisal supplies on whieh to-
lume producticn. _

b3 ggiyvhﬁﬁg‘wvﬂidum

It was announced in 1955, that Russian researchera had worked out a method for
the production of polyvinylpyrrolideone, an exfender for bloed plasma which ean be
stered for emergency use., Howsver, no actual production has bhesn amounced thus

25X6A

% Phthelic Anhydride 25X6

The traditional German technology for the menufacture of phthelic amhydride from
naphthalene ie well lmowm to chemical engineers in the USSR and recently the Soviets
have sonounced that a new process had beem dsvelopsd which would reduce the capital
invastment nesded for meking this material from xylems. The lattsr is presently
being obtained from coks chemical sowrces, Although no reference has been seen
indicsting that the Russians are making xylene from petroleum, they are probably
sbie to do so. However, there is some doubt whether they are able to extract ths
#ylene fraction necessary for this advanced process. It would appear that Soviet
interest in the US technology is primarily in the use of moving=bed catalysts,
which would be applicmble to other manufacturing processes. There has been no
pravious refersnce to the sxpansion of phthalic anhydride preduction as a part of
the program for develeping the petrochemical industry.

6, Malele Anhydride

Russian technical litersture has made only casual refersnce to this material,
and there is no direct evidence that its production is considered to be a high-
priority project.

East Cermany has pruduced malamine for several years and the Soviets are
believed %o be producing small amounts on a pilot plant scale only. A large "shop"
for its manmufacture is reported to be under constructlion.

8. Acrylonitrile

It is believed that acrylonitrile is one of the meterials whici the Soviets plan
to expand greatly during the nsxt seven ysars. From thelr standpoint this 1is a
desirable operation since the technology of production from petroleun sources, whish
hee bosn developed and is well established in the United States, would eliminate

by
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the pnesd for using caleium carbide which is costly in terms of slectric powar
requirements. The scquisition of the latest design Information would form the
basis for an important petrochemical operation which would provide large quantities
of Intermediates for plastice, fibers, and synthetic rubber, without drawing on
supplies of vitally nesded raw materials,

Yo Hammaﬁlglan& Dismine

To date very Littls has been published in the USSR on the use of plastic nylon
for the manufacture of machine parts, the principal intersst in Nylon 6/6 being
in the fiber fisld. Curvent predvction is believed to be very small; thus the
eoquisition ef a hexamethylene dismine plant would help Soviets make good on
their promises of more consumer goods without adding to the burden on their aquip-
ment industry. The itschnolegy for the synthesis of hexamethylene diamine was
developed and is closely held by & United States firm {bupont).

1o Acetylens

According to Sovist publiecations the problem of making acotylene from methane
has been under study for soms ten years, with little progress being made during
that time. So far as is known there is mo commerclal production in operation.
The Wulff process, for example, with the concurrent production of eothylene, would
have an added attraction to the Soviets! rprogram for establishing a petrochemical
industry.

M. Ethylege
There have besn recent references in the Soviet literaturs to difficulties

baing expsrienced from impure sthylene. Thess seem to confirm the probisms

being encounterad in getting thelir petrochemlicsal industry inte operation. Avail-
ability of the equipment and tachnolegy requirsd to extract hydrogen sulfids from
natural gas to obtaln ethylene of the desired purity would serve the double

purposs of providing high purity ethylene and augnenting the suwpply of elemental
sulphuic,

12o Foam Polyurethans

The USSR has just recently announced ®the mastery of the method for making foam
polyurethane.” Since this spnouncement refers to a laboratory accomplishment,
however; it is believed that commercial production will require a considerable
period of time, unless the Russians are successful in burchasing the technoloegy
and equipment from the West. The urethane itself would be useful as & missile
fuel after the incorperation of an orldent.

13, Synthetic Rubber

Until vecently the Russisns made only divinyl rubbesr - from sodiwm~-polymerined
butadiens -~ for wl} gerisral-purpose applications. The butadiene was produced
mainly feom fermentation alechol. Thus thedr synthetic rubbew industry constitvted
a serdows drain on suwpplies of foodstufi®. Recent developments inciude the

5

SE C-RE
-RD

: i
Approved For Release 2001/08/27 : CIA-RDP52-00328A000100510015-4



23 GoR-E T

P R

: Approved For R&e&se 2001/08/27 : CIA-RDP62-00328A0%J 00510015-4

produdim of alcohol from wood hydrolysis and lately from rafinery geses. Aluo s
limdted emount of yubber iu being made ag a butadisne/styrone copolymor, similer
%o our Govermment Rubber Styrene (GRS). Small amounts of "cold" rubber amd oile
axtended rubber hsve also been produced of late. Attempts at maldng black mastere
patch synthetic have been noted but this processis not known to be in commercial
use. Since divinyl rubber is inferior to GRS, the Russians are interested in the
latest moethods for producing GRS which will enable them to make both types of
rubber in the same plant. Further, from the cost data which have been published,
Soviet synthetic rubber is much more expensive than natural ru-ber. There is no
doubt that the Communists hope to improve the quality and cost of their grnthetic
rubber through the acquisition ef the latest US technology, Not the least of the
advantages to be derived from this technology would be the information gd ned on
automation and instrumentation of synthetiec rucber preduction, which knowledge
would be transferable to other projects.,

Thers has been no indica'ion in the Soviet technical literature that synthetic
rubber is actually used as a binder for missile propellants,

]:h o MOltOPMI_‘g&

The Soviets claim to have three plaris producing foam sheet, although the raw
material used is not stated. It is probable that the bulk of foam sheet made is
from pelyvinylchloride., The term fporolon™ is similar to both the German and
Rugsian terms for "porous," so it is assumed that "porous nmoltopren” is me ant.

15, Sulphur

The largest oil-producing area in the USSR is the Second Baku Field which
yields high-sulphur crudes. The Russian effort to purchase a small sulphur
sxtraction plant from the United States appears to be motivated by the expectation
that the technology involwved would be tramsferable to other processss, 1t would
seon that the Russians would bs interested in applying the advanced technology
used in purifying ethylene to the purification of other petroleum products.

16, Carbon Black 25X6A

The Russian primary interest in carbon olack is the improvement of their tires,
the quality of which is low by US standards. More than half their tire failures
are attributed ©o poor tread quality. For the past several years the Russians have
been aterpting to improve this deficien Supplies of high abrasion bla
definitely help,

O

25X6 i
Une of the objectives of the Sixth Five=Yea Plan (1956-1960) was

plece such & plant in production,

17, DMe-isvevanates

The Ruseians claim to have started the production of foamed polyurethane in
1957, The volume is unstated, but is probably small, since in 1956 the scientists

-
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regponsible for dewsloping the process were criticised for delaying production by
their failurs to deliver technical data %o the plant. There have been no reports
of the production of di-isocysnates being made in the USSR, although it is known
that the East Germans were conducting research on theas materials in 1955,

i, Titanium Dioxlde

Soviet technology in the manufscturs of this material is reported to be about
on a par with that of the US, although there have been compiaints in the Soviet
press on the plgment quality of domestic titanium dioxide. Their caw materials
supplles are practically unlimited, HNo strategic advantage can bs seen in withe
holding the export of a plant for making this product,

7
R O e R DR

Approved For Release 2001/08/27 : CIA-RDP62-00328A000100510015-4



